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(54) MATRIX DRIVING METHOD FOR PLANE TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To prevent a flicker and improve the picture quality of the 
plane type display device which makes a multi-gradation display by an 
equal division frame period shortened scanning method as to a plane 
type display device which has the bistability of ferroelectric crystal. 
CONSTITUTION: When a 2N-gradation display is made, a frame period 
Tf is divided equally into N fields and writing to all scanning lines in each 
field is performed. Further, all the scanning lines are divided into plural 
groups, resetting is performed in each group a time, corresponding to 

the 2N (n: 0, I N-1) gradations, after the wiring to the respective 

fields, and an interlaced scan on the respective groups is performed so 
that the periods of the same gradations in the respective groups do not 
overlap with one another in terms of time. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pixel which has bistability nature is formed in the crossover field of a scan electrode and a 
display electrode, and it is [ ** or ] 2 Ns by setting up tacitly about each pixel. In the matrix drive 
approach of the flat-surface mold display device which displays gradation Frame period Tf While carrying 
out a division-into-equal-parts rate to the field of N individual and writing in to all the scanning lines, 
respectively in each field all the scanning lines — two or more groups — dividing — the inside of each 
of these groups — from the writing of each of said field — respectively — 2n (n — 0, 1, and — ) The 
matrix drive approach of the flat-surface mold display device characterized by carrying out interlace 
scanning of each group so that it may reset after the time amount corresponding to the gradation of N- 
1 and the period of the same gradation in each group may not lap in time. 

[Claim 2] The matrix drive approach of the flat-surface mold display device of claim 1 which divided the 
scanning line into even groups and acted the part of the phase of the adjoining scanning line by which 
interlace scanning is carried out of about 180 degree. 

[Claim 3] The matrix drive approach of the fiat-surface mold display device of claim 2 which set N to 3 
and divided the scanning line into two groups. 

[Claim 4] The scanning line is the matrix drive approach of the flat-surface mold display device of claim 
1 which carries out interlace scanning so that the scanning line of a group which is divided into three or 
more groups and is different may adjoin. 

[Claim 5] The pixel which has bistability nature is formed in the crossover field of a scan electrode and a 
display electrode, and it is [ ** or ] 2 Ns by setting up tacitly about each pixel. In the matrix drive 
approach of the flat-surface mold display, device which displays gradation Frame period Tf While carrying 
out a division-into-equal-parts rate to the field of N individual and writing in to all the scanning lines, 
respectively in each field The matrix drive approach of the flat-surface mold display device 
characterized by making it the period of the same gradation of the scanning line which resets and 
adjoins from the writing of each of said field in each scanning line after the time amount corresponding 
to 2 Ns (n is 0, 1, — , N-1) gradation not lap in time. 

[Claim 6] N is the matrix drive approach of the flat-surface mold display device of claim 5 that 180 
degrees of phases of the scanning line which the number of is even and adjoins have shifted. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the matrix drive approach for displaying many gradation 
using the flat-surface mold display device which has bistability nature, such as a ferroelectric liquid 
crystal. 
[0002] 

[A Prior art and the background of invention] The flat-surface mold display device of the ferroelectric 
liquid crystal and others which have a high-speed switching characteristic and bistability nature 
(memory nature) is well-known. The various drive approaches of having used the property of the 
bistability nature are also proposed. 

[0003] For example, the 2 field method consists of the 2nd field which draws the 1st field which draws 
the two continuous fields, i.e., black, for one frame, and holds a white pixel, and a white pixel, and holds a 
black pixel. This approach is the time amount (frame period) Tf required to write one frame since the 
two separate fields are needed for writing in black and white. It becomes long. That is, by 2tau, then this 
approach, the write-in time amount of 4tau is needed for the pulse width (selection time amount) which 
the writing of white or black takes. For this reason, the liquid crystal which can shorten extremely 
selection time amount 2tau or pulse width tau inevitably is needed. However, it is very difficult to obtain 
what has such high-speed responsibility. Moreover, since pulse width tau cannot be short-****(ed), it is 
a frame period Tf. It becomes long and is easy to generate a flicker. 

[0004] Moreover, the division-into-equal-parts rate scanning method is also well-known. This approach 
is the 1 frame period Tf, as shown in the explanatory view of drawing 12 . It writes in carrying out a 
division-into-equal-parts rate to n, scanning all the scanning lines (that several Y being made into 480) 
within each divided block, writing in for every scanning line, and ** carrying out timing, when it considers 
as n+1 gradation (drawing n= 15). The timing of the write-in scan corresponding to each scanning line is 
simplified and shown by the inside RS of drawing. The block count written in black or white according to 
the gradation drawn in this approach is changed from 0 to 15. That is, for example with gradation 1, only 
the time amount of block 1 is written in black or white, and it writes in the time of blocks 1-10 in 
gradation 10. 

[0005] However, there is a problem that write-in pulse width tau to white or black becomes very short 
in this approach, namely, — Tau=Tf It is set to /(Yxnx2) =Tf/480x15x2=Tf / 14400, and liquid crystal 
with it is needed. [ remarkable responsibility and ] [ too high ] 

[0006] The division-into-equal-parts rate frame period compaction scanning method is also well-known 
(for example, JP,62-56936,A). This approach is 24 as the example of 16 (= 24) gradation shows to 
drawing 1313 . When it considers as gradation, it is a frame period Tf. Each blocks 1-4 equally divided 
into four are made to correspond to the gradation of 8, 4, 2, and 1, respectively, and the gradation of 
hope is suitably drawn using the required blocks 1.-4. WhNe writing in here, in each blocks,1-4 to the ; 
timing shown in drawing by RS, reset shown by R after the time amount corresponding to 4, 2, and 1 
gradation from the writing of this RS in blocks 2, 3, and 4, respectively is performed, and all the pixels on 
the scanning line are reset compulsorily. Thereby, each block 2, 3, and 4 is made to correspond to the 
gradation of 4, 2, and 1. 

[0007] According to this approach, pulse width tau is tau=Tf. /(480x4x2) 

= It is possible for it to be set to Tf/3840 and to lengthen enough. However, according to this approach, 

there was a problem of being easy to generate CHIRATSUKI of a flicker, i.e., a screen. . 

[0008] It is because this flicker is generated when flashing of an adjacent pixel synchronizes within the 1 
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frame period Tf.'or when approaching in time, and the pixel adjoined on the adjacent scanning line 

synchronizes mostly and blinks in the thing of this drawing 13 . * 

[0009] 

[Objects of the Invention] This invention is made in view of such a situation, and it aims at offering the 
matrix drive approach of the flat-surface mold display device to which prevent a flicker and it enabled it 
to carry out the same as the above of the image quality in the conventional division-into-equal-parts 
rate frame period compaction scanning method shown in drawing 13 . 
[0010] 

[Elements of the Invention] According to this invention, this purpose forms in the crossover field of a 
scan electrode and a display electrode the pixel which has bistability nature, and it is [ ** or ] 2 Ns by 
setting up tacitly about each pixel. In the matrix drive approach of the flat-surface mold display device 
which displays gradation While carrying out the division-into-equal-parts rate of the frame period Tf to 
the field of N individual and writing in to all the scanning lines, respectively in each field all the scanning 
lines — two or more groups — dividing — the inside of each of these groups — from the writing of 
each of said field — respectively — 2n (n — 0, 1, and — ) It resets after the time amount corresponding 
to the gradation of N-1, and is attained by the matrix drive approach of the flat-surface mold display 
device characterized by carrying out interlace scanning of each group so that the period of the same 
gradation in each group may not lap in time. 

[0011] Moreover, this same purpose is a frame period Tf. A division-into-equal-parts rate is carried out 
to the field of N individual, while writing in to all the scanning lines, respectively in each field — each 
scanning line the writing of each of said field to 2 Ns (n — 0,1, and — ) It resets after the time 
amount corresponding to the gradation of N-1, and is attained also by the matrix drive approach of the 
flat-surface mold display device characterized by making it the period of the same gradation of the 
adjoining scanning line not lap in time. 

[0012] Although it is desirable to shift about 180 degrees of phases of the scanning line which adjoins 
here, when it cannot do in this way, it is good to make it become close to 180-degree phase contrast as 
much as possible. 
[0013] 

[Example]- The conceptual diagram in which drawing 1 shows the electrode disposition of a liquid crystal 
display panel, and drawing 2 are the II — II line sectional view. Similarly the upper substrate with which a 
sign 10 consists of a transparence glass plate, and 12 are bottom substrates in these drawings. 14 and 
16 are transparent band-like data electrodes and scan electrodes which were formed in the field where 
these tops and the bottom substrates 10 and 12 counter. These electrodes 14 and 16 lie at right angles 
mutually. : 

[0014] These electrodes 14 and 16 are arranged so that it may counter mutually, after being covered by 
the orientation film 18 and 20, respectively, and liquid crystal 22 is inserted into the gap. 24 is a ; spacer 
for keeping the gap of this liquid crystal 22 constant. The field (for example, the field A shown in drawing 
1) across which it faced among two electrodes 14 and 16 as a result turns into this electrode 14 and a 
pixel field where the amount of transmitted lights changes with the electrical potential differences 
between 16. ~ ; 

[0015] As li quid crystal 22, a ferroelectric liquid crystal is -suitable, a group which shows the - * 
spontaneous polarization from which this ferroelectric liquid crystal 22 is represented with the liquid 
crystal of a chiral smectic C phase — it is a smectic liquid crystal ingredient and the memory 
phenomenon called a high-speed switching phenomenon and bistability nature is shown. That is, even if 
the molecular arrangement condition to which orientation bearing of the spontaneous polarization 
formed of impression of electric field was uniformly equal cuts electric field, it has the property by. which 
memory is carried out as it is. Thus, the made liquid crystal plate controls the amount of transmitted 
lights from the lighting system which was placed between the polarizing plates (not shown) of two plates, 
and was put back. 
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[0016] 

[Scan chart] The scan chart used for explanation of the following [ here ] is explained. The signal vc 
supplied to the scan electrode 16 ( drawing 1 , 2 reference) and. the data electrode 14, respectively, i.e., 
a scan signal, Data signal vl It consists of a wave-like pulse as shown in drawing 3 . 
[0017] Scan signal vc It is made combining three sorts of signals, un-choosing [ reset, selection, and ]. 
For the potential which has the time amount width of face of tau, respectively, the condition and 
potential of 0 are [ a selection signal S ] Vs. It has the wave of the shape of a class with a condition. 
The time amount 2tau is a period which carries out orientation, and calls it a selection period to "**" or 
the "dark" of a pixel on the scan electrode 16. The potential in which the non-selection signal N has the 
time amount width of face of tau, respectively consists of a wave of 3Vs / 4, and Vs/4, and the time 
amount width-of-face 2tau becomes a period for scanning other scan electrodes 16. 
[0018] For reset-signal R, the potential between 2tau is Vs. R1 becoming R2 from which the potential 
between 2tau is set to 0 It has two waves. These three sorts of signals S, N, and R are together put so 
that a postscript may be carried out, and they are supplied to each scan electrode 16. Data signal vl 
supplied to the data electrode 14 It has two sorts of signals, the ON which has the time amount width of 
face of 2tau as shown in drawing 3 , and OFF. 

[0019] Scan signal vc on the scan electrode 16 Data signal vl on the data electrode 14 As the crossing 
pixel field shows to drawing 4 , they are both the signals vc and vl. It will be put together and a pixel 
electrical potential difference (vc-vl) will be added. Namely, scan signal vc It is R1 when it is reset- 
signal R. And R2 Data signal vl over each time amount 2tau It corresponds to an on-off condition and 
they are four kinds of different pixel electrical potential differences [vc-vl] R. It is obtained. What is 
contributed to change of the light and darkness of a pixel here is, the last part, i.e., shadow area, of an 
electrical potential difference, and is area tauxVS of this shadow area. A pixel is "implicitly" made/ 
compulsory by always becoming more than fixed. Namely, data signal vl Regardless of turning on and off, 
always "it resets" "implicitly." 

[0020] Scan signal vc When it is a selection signal S, it is a data signal vl. Two sorts of pixel electrical 
potential differences S shown in drawing 4 corresponding to turning on and off [vc~vl] It is obtained. 
Data signal vl When it is ON, a pixel electrical potential difference is VS. It becomes and a pixel is made 
into "**." Data signal vl When it is OFF, a pixel electrical potential difference is set to Vs/2, and does 
not change the light and darkness of a pixel. Scan signal vc When it is the non-selection signal N, it is a 
data signal vl. Pixel electrical potential difference N which changes the light. and darkness of a pixel even 
if it is ON and off [vc-vl] It. is not obtained and light and darkness do not change. 

[0021] Scan signal vc A scan electrode 16 which is put together and is different as a selection signal S, 
the non-selection signal N, and reset-signal R show (A) of drawing 5 is supplied in order. The scan 
signals vc1 and vc2 and vc3 — are impressed to the adjoining scan electrode 16 here, respectively. 
Moreover, reset-signal R is added just before a selection signal S, and writing is performed by making 
these signals (R1 R2 S) into a lot. RS shows this write-in signal. 

[0022] Thus, scan signal vc Since it consists of a write-in signal RS, a non-selection signal N, and 
reset-signal R, it is a straight line RS about the timing which simplifies (A) of drawing 5 , can show like 
(B) of this drawing, is simplified further, writes in as shown in (C) of this drawing, and shows a scan, and 

a broken line R shows the timing of reset. 

[0023] 

[8 Example of gradation] Drawing 6 is the scan chart Fig. of the example which was applied 2 Ns in the 
case of 23 = =8 gradation. At this example, it is a frame period Tf. The field F1 of three (=N) individual at 
equal intervals, F2, and F3 It divides. The timing which writes in all the scanning lines (480) in each field 
is shown by the actual straight line RS. All the scanning lines are the groups Y1 in which the first half of 
writing is performed. A division-into-equal-parts rate is carried out to the group Y2 in which the second 
half of writing is performed. Therefore, each group Y1 and Y2 It has the 240 scanning lines. 
[0024] each [ these ] group Y1 and Y2 **** — each field F1 -F3 It receives and reset is performed 
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^from the write-in timing RS after the time amount corresponding to the gradation of 2n, 20 = 1 [ i.e., (n 
is the integers from 0 to N-1), ], 21 = 2, and 22 = 4. The timing is shown by the straight line R of a 
broken line, here — each group Y1 and Y2 **** — the timing R of reset is set up so that the period of 
the same gradation may not lap in time. At this example, it is each group Y1 and Y2. As for the n-th 
scanning line (Y1-n) and (Y2-n), the phase is 180-degree **** and an opposite phase. The same is said 
of the scanning line of the 2nd henceforth. 

[0025] When scanning, it is two groups Y1 and Y2. It scans by making it an interlace. Namely, each group 
Y1 and Y2 (Y2-n) The n-th scanning line (Y1-n) is arranged in by turns, and is scanned (refer to drawing 
7 ). The scanning line (Y1-n) of each group and (Y2~n) are the period of gradation which is always 
different at all time of day. It is two groups Y1 and Y2 especially. As for the n-th scanning line, the 
phase is opposition to 1 80-degree ****** each other. 

[0026] For this reason, with both the scanning lines, flashing timing comes to show 180-degree **** and 
its light and darkness to drawing 7 by I. Lightness when I of this drawing sets gradation to "2" is shown, 
that change period is set to Tf/2, and it is a frame period Tf. It turns out that it becomes half (spatial 
storage effect). For this reason, a flicker can be prevented. 

[0027] Interlace scanning is each group Y1 and Y2 here. The scanning line may be put in order and 
scanned every predetermined numbers, such as every two. Moreover, one group Y1 Group Y2 of another 
side after displaying the field to depend You may be the thing of the method which scans both the fields 
by turns as displays the field to depend, may form one screen and scans further 1 screen according to 
the order of an array of the scanning line. 
[0028] 

[16 Example 1 of gradation] Drawing in which drawing 8 shows the scan chart Fig. of the example of 24 = 
=16 gradation, and drawing 9 shows 2 Ns of the scanning-line array, and drawing 10 are the flashing 
timing explanatory views to the gradation "8." this example — frame period Tf Field F1 -F4 of N (= 4) 
individual a division-into-equal-parts rate — carrying out — each — frame F1 — F4 It writes in by 
covering all the scanning lines inside (write-in timing RS). And it is the scanning line Two groups Y1 and 
Y2 It divides and was made for the period of the same gradation not to lap by each group, especially the 
adjoining scanning line (Y1-n) and (Y2-n) — a phase — 180-degree ****** — since it was made like, it 
turns out that a flashing period is set to Tf/2 as shown in drawing 10 . 
[0029] . . , 

[16 Example 2 of gradation] Drawing 1 1 is the scan chart Fig. of other examples to 16 gradation, this 
example — frame period Tf Field F1 -F4 of N (= 4) while carrying out a division-into-equal-parts rate — . 
each — field F1 -F4 It writes in by covering all the scanning lines inside. The timing is shown .by RS. 
And to the odd-numbered scanning line, it is R1. It resets to the shown timing and is R2 to the even- 
numbered scanning line. It resets to the shown timing. 

[0030] It is each reset timing R1 and R2 so that the period of the same gradation may not lap in the 
scanning-line comrade who adjoins here. It is set up. especially — this example — the phase of the 
oddth and even-numbered scanning line — 180-degree ****** — since it is set up like, a flashing 
period is set to Tf/2, and the prevention effectiveness of a flicker becomes large. 

[0031] in addition, the phase of the scanning line with which the whole of each above example adjoins — 
180-degree ****** — although it is made like, this invention is not restricted to this. Namely, what is 
necessary is just to make it the period of this gradation not lap. Moreover, at each aforementioned 
example, the scanning line is two groups Y1 and Y2. This invention may be divided into three or more 
groups although divided. In this case, as for the phase of the adjoining scanning line, it is desirable to 
make it become a thing near opposition as much as possible. 

[0032] Although the above example uses ferroelectric liquid crystal, if this invention is a flat-surface 
mold display device which has the bistability nature (memory nature) maintained until it rewrites ** or 
the condition of having been written in tacitly and Signal RS and reset-signal R are inputted, it is 
applicable to other display devices, such as not only liquid crystal but a plasma display. 
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,[0033] * 

[Effect of the Invention] Invention of claim 1 is 2 Ns about the number of gradation as mentioned above. 
It carries out and is a frame period Tf. A division-into-equal-parts rate is carried out to the field of N 
individual. While writing in to all the scanning lines in each field, dividing all the scanning lines into two or 
more groups and resetting from writing within each group after the time amount corresponding to 2n (n= 
0^ -| — f n-1) gradation Since interlace scanning is carried out so that the period of the same gradation 
in each group may not lap in time, flashing between the pixels adjoined on the adjoining scanning line 
stops synchronizing, there is also the spatial storage effect, and a flicker can prevent effectively. In this 
case, when the part of the phase of the scanning line which divides the scanning line or more into two, 
for example, two groups, and adjoins of about 180 degree is acted, the prevention effectiveness of a 
flicker becomes much more remarkable according to the spatial storage effect (claims 2 and 3). 
Moreover, the scanning line may be divided into three or more groups, when carrying out interlace 
scanning so that the scanning line of each group may adjoin mutually, a flashing period may be made to 
1/3, and 1/4 — according to the spatial storage effect, and the flicker prevention effectiveness may 
become still larger (claim 4). According to invention of claim 5, since the timing of reset was changed to 
the oddth and even-numbered scanning line so that the period of the same gradation of the adjoining 
scanning line might not lap in time, the same effectiveness as invention of said claim 1 is acquired. The 
about 180-degree face **** effectiveness becomes still larger about the phase of the scanning line 
which adjoins here (claim 6). 
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[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the electrode disposition of a liquid crystal display panel 
[Drawing 2] The IHI line sectional view 

[Drawing 3] The wave form chart of the pulse of a scan signal and a data signal 
[Drawing 4] The wave form chart of a pixel electrical potential difference 

[Drawing 5] The explanatory view of a scan chart - 

[Drawing 6] The scan chart Fig. of the example of 8 gradation 

[Drawing 7] The flashing timing explanatory view 

[Drawing 8] The scan chart Fig. of the example 1 of 16 gradation 

[Drawing 9] The scanning-line array explanatory view 

[Drawing 10] The flashing timing explanatory view 

[Drawing 11] The scan chart Fig. of the example 2 of 16 gradation 

[Drawing 12] The explanatory view of the conventional division-into-equal-parts rate scanning method 
[Drawing 13] The explanatory view of the conventional division-into-equal-parts rate frame period 
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compaction scanning method 

[Description of Notations] 

10 Upper Substrate 

12 Bottom Substrate 

14 Data Electrode 

16 Scan Electrode 

22 Liquid Crystal 

Tf Frame period ' 

F1 and F2 — Field * 

Y1 and Y2 — Group 

RS Write-in signal '" 

R Reset signal 
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